
The Weather Environmental Prediction Enterprise: 
A System (& Social) Engineering and 

Data Science Challenge 

Some considerations regarding the proposed NAS study on the “weather enterprise”

1) The term “Weather”, as indicative of a narrow part of Earth System Science and a narrow 
part of the US programmatic model, often represents a limiting perspective and factor to 
making progress on environmental prediction.

2) The complexity and coupling of the social, programmatic, observation, modeling, analytic 
and multiple science discipline landscapes within the environmental prediction enterprise 
necessitates a system engineering approach to optimize outcomes and limit vulnerabilities.

3) The consideration of the enterprise as a data flow problem highlights opportunities and 
focal points to leverage that could considerably advance the societal benefits derived from 
the environmental prediction enterprise. 
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Operational Environmental Predictions & Products.

The “Global Producing Centers” are responsible for delivering Environmental Prediction (EP) productsfor:

Present-day–
• 0 days – 15 dayleads: Short-term atmosphere, ocean, land/hydrology conditions andextremes
• 2 week – 1 month leads: Subseasonal variations of the coupled atmosphere,ocean, land/hydrology, and sea 

ice conditions and extremes
• 1 month – 1year leads: Seasonal variations of the coupled atmosphere, ocean (incl. sea level), 

land/hydrology, and sea ice conditions andextremes
Within a decade-
• 1 year – 1 decade Leads: Annual and interannual variations of the coupled atmosphere, ocean,  (incl.  sea 

level), land/hydrology, and sea ice conditions and extremes
• The inclusion of atmospheric composition, air quality, and possibly vegetation, components  within a number of

product suites and lead times above.
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Environmental Prediction & Model Development
The (co-) development path for Earth system and environmental  prediction models.

• Today’s “weather” prediction models are more aptly termed “environmental” prediction models.

• The maturing coupled model components of today’s Earth System models used for “climate”
projections represent one of the development pathways towards more complex and capable
environmental prediction models.



Question: What agency/agencies have the purview as well as the capability (i.e. resources, 
time, expertise) to identify the shortcomings and gaps in this matrix/system, and then 

develop and implement the needed optimizations and developments?  

Environmental Prediction Partners & Tasks Matrix



Environmental Prediction Enterprise
A Data Science And Data Flow  Perspective



Summary Remarks 

1) The term “Weather”, as indicative of a narrow part of Earth System Science and a narrow 
part of the US programmatic model, represents a limiting factor to making progress on 
environmental prediction.

2) The complexity and coupling of the social, programmatic, observation, modeling, analytic 
and science discipline landscapes within the environmental prediction enterprise 
necessitates a system engineering approach to optimize outcomes and limit vulnerabilities.

3) The consideration of the enterprise as a data flow problem highlights opportunities and 
focal points to leverage that could considerably advance the societal benefits derived from 
the environmental prediction enterprise. 



Another Remark

• NCEP/NOAA is under-resourced to deliver the best possible EPs. 
- Supposition: The US Earth Science committee is not. 

• Because of the urgency and near-sightedness of their mission, NCEP/NOAA does have the 
time, resources  or expertise to step back and optimize the overall enterprise with which the 
EP systems operate.   A means, including utilization of the study, should be found to consider 
this optimization.


